Thyroid hormone binding and regulation of adrenergic enzymes in two neuroblastoma cell lines.
Two neuroblastoma cell lines were cultured in control (euthyroid) and hypothyroid media and examined for protein, RNA and DNA content, activity of the catecholaminergic enzymes tyrosine hydroxylase (TH, EC 1.14.16.2) and monoamine oxidase-A (MAO-A, EC 1.4.3.4), and for L-triiodothyronine (T3) nuclear receptors. In the hypothyroid condition, the rate of cell division and the levels of RNA and protein as well as the activities of TH and MAO were lower than in the euthyroid condition, the reduction being more marked in the E than in the A2(1) cell line. T3 nuclear receptors, unaltered in affinity, were increased in number in the hypothyroid medium, possibly as a regulatory response to hormonal deficiency. Examination of a possible relationship between T3 occupancy and TH activity in the E cells, most sensitive to thyroid hormone deficiency, revealed that induction of TH activity by T3 is dose-dependent and correlates with the number of nuclear sites occupied by the hormone. When neuroblastoma cells were induced to differentiate by the addition of sodium butyrate to the medium, parameters of cell growth (protein, RNA) and enzyme activity (TH and MAO-A) increased in both cell lines irrespective of the presence of thyroid hormones. These data indicate that thyroid hormones, through their nuclear receptors, directly affect the activity of catecholaminergic enzymes in cultured, immature (undifferentiated) neurons.